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(54) Peritoneal dialysis fluid and method for a continuous recirculating peritoneal dialysis using 
the same 

(57) A peritoneal dialysis fluid used for a continuous 
recirculating peritoneal dialysis wherein the peritoneal 
dialysis fluid is infused into a peritoneal cavity of a 
patient and then, typically on a continuous process 
basis a portion of the dialysis fluid is sequentially 
drained from the cavity, cleansed through an extracorp- 
real dialyzer, and reinfused into the cavity. The dialysis 
fluid contains as an osmotic agent a substance which 
does not substantially permeate through pores of hoi- 
low fiber membrane of an extracorporeal dialyzer, pref- 
erably an osmotic agent having a molecular weight of 
about 20,000 to about 100,000. The supplemented 
amount of the osmotic agent is reduced or not needed 
during the dialysis. 
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Description 

Field of the Invention 

5 [0001 ] The present invention relates to a peritoneal dialysis fluid used for continuous recirculating peritoneal dialysis 
and a method for said dialysis, wherein the peritoneal dialysis fluid is infused into a peritoneal cavity and then, typically 
on a continuous process basis, a portion of the dialysis fluid is sequentially drained from the cavity, cleansed through 
an extracorporeal dialyzer, and reinf used into the cavity. 

10 Back ground of the Invention 

[0002] The normal function of the mammalian kidney includes such activity as maintaining a constant acid-base and 
electrolyte balance, removing excess fluids and removing undesirable products of the body's metabolism from the 
blood. Heretofore, dialysis methods such as hemodialysis and peritoneal dialysis have been practiced on patients 

15 whose kidney function was reduced. Here, in hemodialysis, the blood is withdrawn from the patient's bloodstream and 
passed through a dialyzer wherein the blood is brought into contact with a selectively permeable membrane made, for 
example, of cellulosic acetate, the remote side of which contacts a dialysis fluid. By a principle of diffusion, solutes in 
the blood are transported across the membrane into the dialysis fluid and water is removed by ultrafiltration. The treat- 
ment is normally carried out in the out-patient department of hospitals but causes patients to be retained in the hospital 

20 for a long time. 

[0003] Peritoneal dialysis is now a well-established procedure which may be substitued for extacorporeal hemodialy- 
sis and has an advantage in that patients do not have to be treated in hospitals and the procedure can be carried out 
at home. The conventional peritoneal dialysis comprises introducing a fresh peritoneal dialysis fluid into a peritoneal 
cavity in the abdomen of the patient, allowing the fluid to remain there for several hours, dialyzing the fluids through a 
25 peritoneum as a semi-permeable membrane, and then draining the dialysis fluid containing metabolic waste products 
from the peritoneal cavity. However, this procedure has disadvantages including the problem and danger of peritonitis, 
a lower efficiency than hemodialysis which requires a longer treatment or process time with large volumes of solution 
and a high cost of commercially prepared dialysate solution. 

[0004] Accordingly, in order to increase the efficiency of peritoneal dialysis, a number of improved peritoneal dialyses 
30 have been known. 

[0005] In U.S. Patent No. 5,141,493 there is disclosed a peritoneal dialysis system which comprises connection 
means for carrying a primary solution that is a peritoneal dialysis fluid from a primary circuit means to a peritoneal cavity 
of a patient, withdrawing at least some solution from the patient into the primary circuit means, wherein the primary cir- 
cuit means has a reversible pump for circulating the primary solution, and a dialyzer to enable removal of waste prod- 
35 ucts from the primary solution to a secondary solution that is a dialysate for hemodialysis. The peritoneal dialysis fluid 
withdrawn from the peritoneal cavity of the patient is purified sequentially with said dialysate through the dialyzer and 
returned again into the cavity of the patient 

[0006] In U.S. Patent No. 5,641 ,405 there is disclosed a system including only one pump for providing a peritoneal 
dialysis fluid into and out of a patient. This system comprises a single catheter, a source of peritoneal dialysis fluid, a 
40 dialyzer and a single reversible pump positioned between the source of peritoneal dialysis fluid and the catheter. In this 
arrangement, the peritoneal dialysis fluid is passed from the source of peritoneal dialysis fluid through the dialyzer to 
be dialyzed before reaching the catheter and pumped out of the peritoneal cavity of the patient to the source of dialysis 
fluid and temporarily pooled in the source, and then passed through the dialyzer again and returned to the peritoneal 
cavity of the patient. 

45 [0007] The peritoneal dialysis fluid used in the above-described two peritoneal dialysis systems contains glucose as 
an osmotic agent Solutes such as urea and creatinine diffuse from the blood in capillaries of the peritoneum into the 
dialysis fluid due to the presence of a diffusion gradient. Also the presence of an osmotic gradient due to glucose 
between the peritoneal cavity and the blood causes excess water removal from the blood in the peritoneal capillaries 
into the dialysis fluid which is then drained outside the abdomen of the patient. However, glucose in the dialysis fluid 

so permeates through the hollow fiber membrane of the extracorporeal dialyzer to be readily taken up into a dialysate as 
cleaning solution because the separation limitation of the membrane is approximately 5,000 to 1 0,000 daltons. Accord- 
ingly, there is a problem that in order to maintain the osmotic gradient which is a water-removing ability of the peritoneal 
dialysis fluid, glucose must be supplied into the fluid during the peritoneal dialysis using a glucose injector, etc. As for 
the usage of glucose, for example, when the peritoneal dialysis fluid is circulated at a flow rate of 0.1 liter/minute for 6 

55 hours, while maintaining an osmotic pressure of 1 .5% dialysis fluid, 15 g of glucose is contained in one liter of dialysis 
fluid : Daianeal 1 .5 (trade name, manufactured by Baxter), a huge amount of glucose is necessary as shown by the fol- 
lowing formula. 
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0.1 (liter) x 60 (min) x 6 (h) x 15 (g) = 540 (g) 

Summary of the Invention 

5 [0008] The present invention is made under the above-mentioned circumstances and has for its object to enable effi- 
cient peritoneal dialysis and provide a peritoneal dialysis fluid that is cost-competitive. 

[0009] In order to solve the above-described problem, the present inventors have made intensive research. As a 
result, it has been found that addition of an osmotic agent that does not substantially permeate pores of a hollow fiber 
membrane of a dialyzer enables efficient peritoneal dialysis, and gives a peritoneal dialysis fluid that is cost-competitive. 
10 [001 0] That is, the present invention relates to a peritoneal dialysis fluid used for a continuous recirculating peritoneal 
dialysis which comprises as an osmotic agent a substance which does not substantially permeate through pores of a 
hollow fiber membrane of an extracorporeal dialyzer. 

[0011] The present invention also provides a method for a continuous recirculating peritoneal dialysis which com- 
prises 

75 

i) infusing a peritoneal dialysis fluid in a peritoneal cavity, the fluid comprising as an osmotic agent a substance 
which does not substantially permeate through pores of a hollow fiber membrane of an extracorporeal dialyzer, 

ii) sequentially draining the peritoneal dialysis fluid out of the peritonea! cavity, 

iii) cleansing the peritoneal dialysis fluid through an extracorporeal dialyzer, and 
20 iv) reinfusing the cleansed peritoneal dialysis fluid into the peritoneal cavity. 

[001 2] Here, a petironeal dialysis fluid is a solution to remove solutes and excess water from the blood in the perito- 
neal cavity by diffusion and ultrafiltration across the peritoneum which is a semi-permeable membrane, and usually 
comprises at least an osmotic agent, electrolytes and pH adjusting agent. 

25 [0013] The osmotic agent in the present invention is a substance which does not substantially permeate through 
pores of a hollow fiber membrane of a dialyzer. Said osmotic agent has a molecular weight of about 20,000 to about 
100,000, preferably about 30,000 to about 80,000 because a separation limitation of the hollow f fcer membrane is ordi- 
narily about 5,000 to about 10,000 daltons. The general concentration of the osmotic agent in the peritoneal dialysis 
fluid is sufficient to provide an osmotic pressure so as to allow removal of solutes and excess water in the peritoneum 

30 but is not geneally limited in the present invention. 

[0014] The osmotic agent is preferably at least one compound selected from the group consisting of albumin, a glu- 
cose polymer and dextran. Particularly, albumin is preferred. The albumin comprises human serum albumin, preferably 
genetically engineered albumin. The concentration of albumin in the peritoneal dialysis fluid is preferably about 20 to 
about 250 g/L, most preferably about 70 to about 150 g/L, which is sufficient to provide an osmotic gradient similar to 

35 that due to glucose in a conventional dialysis fluid. An amount of less than 20 g/L of albumin exhibits an insufficient 
water-removal efficiency while an amount of more than 250 g/L of albumin results in excess osmotic pressure which is 
undesirable for a patient's body. The peritoneal dialysis fluid may contain sodium N-acetyltryptophan, sodium caprylate, 
etc., as an albumin stabilizer. 

[001 5] Glucose polymer has preferably a molecular weight of about 30,000 to about 80,000 and is exemplified as par- 
40 tially hydrolyzed dextran having a molecular weight of about 75,000. 

[001 6] The osmotic agent can be obtained by substituting partly or entirely for glucose with an osmotic agent accord- 
ing to the present invention such as albumin, a glucose polymer, or dextran so as to maintain the osmotic gradient of 
the conventionally used peritoneal dialysis fluid. 

[0017] The peritoneal dialysis fluid of the present invention contains a sufficient amount of the effective osmotic agent, 
45 in addition to physiologically acceptable salts, to impart generally to the fluid a total osmolality of from about 200 to 
about 600; preferably about 300 to about 500 mOsm/Kg. 

[0018] The pH of a peritoneal dialysis fluid of the present invention is generally from about 4.5 to 7.5. 

[001 9] As the composition of the peritoneal dialysis fluid of the present invention, various compositions with different 

osmotic pressures may be adopted depending on the symptom of patients. The electrolytes may contain positive ions 

so such as alkali metal ions, alkaline earth metal ions, etc., and negative ions such as chloride ion, etc. Alkali metal ions 
include sodium, potassium, etc., and alkaline earth metal ions include calcium, magnesium, etc. The amount of positive 
ions can be generally 1 10 to 140 mEq/L of sodium ion, 0 to 0.05 mEq/L of potassium ion, 0 to 3 mEq/L of magnesium 
ion and 0 to 6 mEq/L of calcium ion. Preferably, the amount of chloride ion is 80 to 144 mEq/L 
[0020] when albumin is used as an osmotic agent an example of the composition contains 132 mEq/l of Na, 3.5 mEq/l 

55 of Ca, 1 .5 mEq/l of Mg, 102 mEq of CI, 35 mEq/l of lactic acid, and 5.7 g/dl of albumin, or 1 32 mEq/l of Na, 3.5 mEq/l 
of Ca, 1.5 mEq/l of Mg, 102 mEq of CI, 35 mEq/l of lactic acid, and 9.6 g/dl of albumin. 

[0021] Th peritoneal dialysis fluid of the present invention is preferably regulated by pH adjusting agents such as 
inorganic acids, organic acids, alkali substances, etc. in a pharmaceutical^ stabl range. Inorganic acids include hydro- 
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chloric acid, etc., rganic acids include lactic acid, malic acid, acetic add, succinic acid, maleic acid, pyruvic acid, citric 
acid, etc., and alkali substances include sodium hydrate, sodium bicarbonate, etc. 

[0022] In one embodiment, the peritoneal dialysis fluid of the present invention has a pH of from about 4.5 to about 
7.5 and a total osmolality of from about 300 to about 500 mOsm/Kg, said dialysis fluid comprising; 

5 

i) an osmotic agent which comprises an albumin in an amount of from about 20 to about 250 g/L, 

ii) electrolytes and 

10 iii) pH adjusting agent. 

[0023] In another embodiment, the peritoneal dialysis fluid used for a continuous recirculating peritoneal dialysis com- 
prises 

is albumin of about 70 to about 150 g/L, 

sodium ions of about 130 to about 140 mEq/L, 

calcium ions of about 3.0 to about 4.5 mEq/L, 

magnesium ions of about 0.5 to about 2.0 mEq/L, 

chloride ions of about 95 to about 110 mEq/L, and 
20 lactate ions of about 35 to about 40 mEq/L. 

[0024] As a detergent solution for the peritoneal dialysis fluid withdrawn from the peritoneal cavity, a dialysate which 
is usually used in hemodialysis is preferably adopted. The detergent solution typically includes the following compo- 
nents: 

25 

sodium ions of about 130 to about 145 mEq/L, 
potassium ions of about 2.0 to about 2.5 mEq/L, 
calcium ions of about 2.5 to about 4.0 mEq/L, 
magnesium ions of about 1 .0 to about 1 .5 mEq/L, 
30 chloride ions of about 95 to about 200 mEq/L, 

bicarbonate ions of about 25 to about 30 mEq/L, and 
glucose of about 90 to about 200 g/L 

For example, concentrates for hemodialysis such as Kindary solution (manufactured by Fuso Pharmaceutical Indus- 
35 tries Co., Ltd., trademark), and Solita (manufactured by Shimizu Pharmaceutical Co., Ltd., trademark), and powders 
such as Lympak (Nipro Co., Ltd., trademark) are dissolved in RO(reverse osmosis) water in a detergent solution sup- 
plying apparatus. 

[0025] The method for dialyzing a peritoneum of the present invention includes conventional peritoneal dialysis such 
as an intermittent peritoneal dialysis (IPD), a continuous ambulatory peritoneal dialysis (CAPD) and a continuous cyclic 

40 peritoneal dialysis (CCPD). A dialyzer is equipped with the conventional apparatus of these methods. 

[0026] The peritoneal dialysis fluid drained from the peritoneal cavity is passed through the dialyzer to remove the 
waste products in said dialysis fluid and then the cleansed fluid is returned into the peritoneal cavity. If necessarily, the 
steps which comprise removing the fluid from the peritoneum, passing the fluid through the dialyzer, and reirtfusing the 
cleansed fluid into the peritoneum are repeated. 

45 [0027] A method for dialyzing a patient in the present invention comprises (a) placing a fluid pathway in a peritoneal 
cavity in the abdomen of the patient, (b) infusing a peritoneal dialysis fluid comprising as an osmotic agent a substance 
which does not substantially permeate through pores of a hollow fiber membrane of an extracorporeal dialyzer into a 
peritoneal cavity, (c) maintaining a substantially effective osmotic pressure of the peritoneal dialysis fluid in the perito- 
neal cavity, (d) transferring said peritoneal dialysis fluid to the dialyzer which consists of hollow fiber membranes, (e) 

so cleansing the transferred peritoneal dialysis fluid in the dialyzer using a detergent solution and (f) reinfusing the 
cleansed peritoneal dialysis fluid into the peritoneum. 

[0028] The apparatus used for the method of the present invention includes ordinarily a liquid pathway into the peri- 
toneal cavity, pump(s), dialyzer, source of dialysis fluid, and an apparatus for waste liquid etc. 
[0029] The liquid pathway usually comprises a dialysis catheter, single lumen catheter or double lumen catheter for 
55 peritoneal dialysis, etc. The source of dialysis fluid, for example, dialysis fluid bag, and external dialyzing means, for 
example, so called dialyzer, are connected with said liquid pathway. 

[0030] The dialysis fluid is infused into the peritoneal cavity by using a pump or natural gravity. The draining of the 
dialysis fluid from the peritoneal cavity is carried out also using a pump or natural gravity. It is preferable to infuse or 
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drain the dialysis fluid into or out of th peritoneum with controlled velocity. An initial volume of the infused fluid depends 
on the contents of the osmotic agents and the substances which inf luenc the osmotic pressure in the peritoneal dial- 
ysis. Although the initial volume has to be changed by factors such as a patient's size, level of kidney function, meals of 
the patient or metabolic ability, it is generally about 0.5 to about 2.5 L per patient 

s [0031 J An osmotic gradient in the dialysis fluid causes removing of excess water in the peritoneal cavity continuously 
and maintains substantially fixed osmolality of the dialysis fluid during at least 6 to 24 hours, which is usually 200 to 600 
mOsm/Kg, preferably about 300 to about 500 mOsm/Kg. While water is transferred through the peritoneum and diluted 
into the dialysis fluid during the peritoneal dialysis, osmotic agent is gradually released to maintain a certain concentra- 
tion in the dialysis fluid. The cfialysis fluid is drained from the peritoneal cavity, cleansed with a detergent solution in the 

10 dialyzer and reinfused into the peritoneum, and these steps are repeated if desired. 

[0032] An osmotic agent such as glucose is necessary to be supplemented to a conventional peritoneal dialysis fluid 
according to change of the osmotic pressure in the peritoneal cavity. However, the dialysis fluid in the present invention 
, is not required to be supplemented with an osmotic agent, or otherwise is required to be supplemented with only a small 
amount of the osmotic agent. 

15 [0033] The drained dialysis fluid is passed through the dialyzer in order to be purified, and infused again into the peri- 
toneal cavity via the liquid pathway. The loss of osmotic agent is supplemented occasionally according to the concen- 
tration of the osmotic agent in the drained dialysis fluid, which is determined by a usual measurement. 
[0034] The extracorporeal dialyzer comprises a housing for encasing a large amount of hollow fiber membranes as a 
bundle and allows appropriate entry and exit of the peritoneal dialysis fluid. Both ends of the bundle are supported with 

so a segregation wall which is made of synthetic high molecular weight substance and adhered. The segregation walls are 
packed in the ends of the casing. The opening parts of the hollow fiber membranes in the bundle are faced towards the 
outer ends of the segregation walls. The inlet and outlet of the detergent solution are provided with the housing. The 
drained dialysis fluid is introduced into and removed out of an inside of the hollow fiber membranes while the detergent 
solution is passed into and out of the remote side of hollow fiber membrane in the external dialyzer. The dialysis is car- 

25 ried out by contacting the peritoneal dialysis fluid with the detergent solution through the hollow fiber membranes to 
remove the undesirable products from the dialysis fluid. The cleansing of the dialysis fluid enables dialyzing of the per- 
itoneum typically on a continuous process basis. The detergent solution is prepared by mixing the dialysate with RO 
(reverse osmosis) water in a cleansing supplying apparatus and supplied into the dialyzer via a circulating line of the 
detergent solution. The detergent solution is optionally a solution such as the above mentioned dialysate from which 

30 unnecessary components such as glucose are excluded. 

[0035] As examples of hollow fiber membranes, there are membranes made of celluiosic materials such as cellulose 
acetate, Cuprophan (copper ammonium rayon, trademark) and synthetic high molecular weight substances such as 
polyacrylonitrile, polymethacrylate, ethylene-vinyl alcohol, polysulfone, and polyamide. The separation limitation, that is 
cut-off point is preferably a molecular weight of about 2,000 to about 70,000 daitons, most preferably about 5,000 to 

35 about 10,000 daitons. The hollow fiber having such separation limitation enables an invasion of bacteria through the 
membrane into the dialysis fluid to be avoided. As this separation limitation is smaller than the molecule of albumin, an 
osmotic agent such as albumin is not removed from the dialysis fluid. 

[0036] A reversible pump is provided with a dialysis line and a pooling bag of the peritoneal dialysis fluid is provided 
with the end of the dialysis line, and therefore, the dialysis fluid may be transported between the peritoneum and said 
40 pooling bag. 

[0037] The system used for the present invention is exemplified in Figs. 3, 4, or 7 of U.S. Patent No. 5,641 ,405 but is 
not limited to these figures. 

[0038] The method for dialyzing a patient using the peritoneal dialysis fluid of the present invention comprises (a) 
placing a fluid pathway such as a catheter in a peritoneal cavity of the patient, (b) infusing a peritoneal dialysis fluid in 

45 an amount of about 1*0 to about 2.0 L into the peritoneal cavity, (c) maintaining a substantially effective osmotic pres- 
sure of the peritoneal dialysis fluid in the peritoneal cavity, (d) transferring said peritoneal dialysis fluid to the dialyzer 
via a liquid pathway using a pump, (e) cleansing the transferred peritoneal dialysis fluid in the extracorporeal dialyzer 
using a detergent solution provided from the source of detergent solution and (f) reinfusing the cleansed peritoneal dial- 
ysis fluid into the peritoneum. These steps are continued during the dialysis. Although the time of dialyzing a patient 

so depends on the status of the patient or the dialysis efficiency of the dialysis fluid, usually it takes about 3 to 8 hours. The 
velocity of transferring the dialysis fluid, that is, the circulating amount is controlled, but is preferably about 50 to about 
200 mLm. The amount of the detergent solution in the dialyzer is about 100 to about 500 mL/h. 

Brief Description of the Drawings 

55 

[0039] 

Fig. 1 shows a scheme of continuous recirculating peritoneal dialysis. 
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Fig. 2 shows another scheme of continuous recirculating peritoneal dialysis. 
Fig. 3 show another schem of continuous recirculating peritoneal dialysis. 

[0040] In the peritoneal dialysis system illustrated in Fig. 1 , a peritoneal dialysis fluid is drained by a pump 1 to an 
external dialyzer 2 from the peritoneal cavity, is cleansed with a detergent solution transported from a detergent solution 
supplying apparatus 3 and is returned into the peritoneal cavity, in which procedure as the catheter for dialysis a double 
lumen catheter 4 is used. Further, in the peritoneal dialyzer shown in Fig. 2, a single lumen catheter 6 as a catheter for 
dialysis is placed in the peritoneal cavity and the dialysis fluid purified in the external dialyzer 2 is transported back into 
the peritoneal cavity by a pump 5. The peritoneal system illustrated in Fig. 3 has a reversible pump 7 arranged in the 
dialysis circuit line and a peritoneal dialysis fluid pooling bag 8 connected to one end of the dialysis circuit line, and the 
peritoneal dialysis fluid is passed back and forth between the peritoneal cavity and the peritoneal dialysis fluid pooling 
bag 8. 

Example 1 

[0041 3 A peritoneal dialysis fluid having the following formula was prepared. 

albumin (%) 5, 10 or 20 
sodium ion (mEq/L) 132 
calcium ion (mEq/L) 3.5 
magnesium (mEq/L) 1.5 
chloride ion (mEq/L) 102 
lactate ion (mEq/L) 35 

[0042] Continuous recirculating peritoneal dialysis was carried out on three renal failure dogs using the dialysis sys- 
tem illustrated in Fig. 1 . In detail, 662 mL to 946 m L of the above peritoneal dialysis fluid was infused into the peritoneal 
cavity of these dogs, maintained in the cavity for 6 hours and drained out of the cavity to be cleansed by the detergent 
solution under a circulating amount of 100 mL/h in the cellulose acetate dialyzer. The dialysate "SOLITA(trade name)" 
manufactured by Shimizu Pharmaceutical Co., Ltd. as a detergent solution was supplied into the dialyzer under 100 
mL/L of flow. After 6 hours of the peritoneal dialysis, the amount of removed water in the dialysis fluid in the peritoneal 
cavity and the removing ratio of urea were determined. The results were as follows: 



Table 1 



the concentration of 
albumin in the dialysis 
fluid 


the amount of removed 
water 


the removing ratio of 
urea 


5% 


95mL 


14.7% 


10% 


160mL 


10.0% 


20% 


380mL 


12.5% 



[0043] The concentration of albumin in the drained dialysis fluid after circulating in the peritoneal cavity is determined 
by a commercially available albumin measurement reagent, Albumin Test Wako(trade name) manufactured by Wako 
Pure Chemical industries, Ltd. The results were as follows: 



Table 2 



the concentration of 
albumin in the dialysis 
fluid 


the remaining ratio of the 
concentration of albumin in 
the drained dialysis fluid 


5% 


90% 


10% 


84% 


20% 


85% 
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[0044] The peritoneal dialysis fluid of the present invention used for a continuous recirculating peritoneal dialysis sys- 
tem comprises as an osmotic agent a substance which d es not substantially permeate through pores of a hollow fiber 
membrane of an extracorporeal dialyzer. Therefore, supplementing of the osmotic agent is not needed during the dial- 
ysis as compared with a conventional osmotic agent like glucose. The peritoneal dialysis flufcf enables an efficient and 
5 continuous dialysis as well as a cost reduction of the dialysis fluid. 

Claims 

1. A peritoneal dialysis fluid used for a continuous recirculating peritoneal dialysis which comprises as an osmotic 
10 agent a substance which does not substantially permeate through pores of a hollow fiber membrane of an extra- 
corporeal dialyzer. 

2. The peritoneal dialysis fluid as claimed in claim 1 , wherein said osmotic agent is at least one compound selected 
from the group consisting of albumin, a glucose polymer, and dextran. 

75 

3. The peritoneal dialysis fluid as claimed in claim 1 , wherein said osmotic agent is albumin. 

4. The peritoneal dialysis fluid as claimed in claim 1 , wherein the concentration of albumin is from about 20 to about 
250 g/L 

20 

5. The peritoneal dialysis fluid as claimed in claim 1 , wherein the concentration of albumin is from about 70 to about 
150 g/L 

6. The peritoneal dialysis fluid as claimed in claim 1 , wherein the albumin comprises human serum albumin. 

25 

7. A peritoneal dialysis fluid used for a continuous recirculating peritoneal dialysis, said dialysis fluid comprising; 

0 an osmotic agent which comprises an albumin in an amount of from about 20 to about 250 g/L, 
ii) electrolytes and 
30 Hi) pH adjusting agent, 

said fluid having a pH of from about 4.5 to about 7.5 and a total osmolality of from about 300 to about 500 
mOsm/Kg. 

35 8. A peritoneal dialysis fluid used for a continuous recirculating peritoneal dialysis, which comprises 

albumin in an amount of about 20 to about 250 g/L, 
sodium ions in an amount of about 130 to about 140 mEq/L 
calcium ions in an amount of about 3.0 to about 4.5 mEq/L, 
40 magnesium ions in an amount of about 0.5 to about 2.0 mEq/L, 

chloride ions in an amount of about 95 to about 1 10 mEq/L, and 
lactate ions in an amount of about 35 to about 40 mEq/L 

9. A method for a continuous recirculating peritoneal dialysis comprising 

45 

i) infusing a peritoneal dialysis fluid in a peritoneal cavity, said fluid comprising as an osmotic agent a sub- 
stance which does not substantially permeate through pores of a hollow f ber membrane of an extracorporeal 
dialyzer, 

ii) sequentially draining the peritoneal dialysis fluid out of the peritoneal cavity, 
so iii) cleansing the peritoneal dialysis fluid through an extracorporeal dialyzer, and 

rv) reinfusing the cleansed peritoneal fluid into the peritoneal cavity. 

10. The method for a continuous recirculating peritoneal dialysis as claimed in claim 9, wherein said osmotic agent is 
at least one compound selected from the group consisting of albumin, a glucose polymer, and dextran. 

55 

11 . The method for a continuous recirculating peritoneal dialysis as claimed in claim 9, wherein said osmotic agent is 
albumin. 
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12. Th method for a continuous recirculating peritoneal dialysis as claimed in claim 10, wherein the concentration of 
albumin is from about. 20 to about 250 g/L 

13. The method for a continuous recirculating peritoneal dialysis as claimed in claim 9, wherein the concentrati n of 
albumin is from about 70 to about 150 g/L 

14. The method for a continuous recirculating peritoneal dialysis as claimed in claim 9, wherein the albumin comprises 
human serum albumin. 

15. A method for dialyzing a patient which comprises (a) placing a fluid pathway in a peritoneum of the patient (b) 
infusing a peritoneal dialysis fluid comprising as an osmotic agent a substance which does not substantially per- 
meate through pores of a hollow fiber membrane of an extracorporeal dialyzer into a peritoneal cavity (c) maintain- 
ing a substantially effective osmotic pressure of the peritoneal dialysis fluid in the peritoneal cavity, (d) transferring 
said peritoneal dialysis fluid to a dialyzer which consists of hollow fiber membranes, (e) cleansing the transferred 
peritoneal dialysis fluid in the dialyzer using a detergent solution and (f) reinfusing the cleansed peritoneal dialysis 
fluid into the peritoneum. 

1 6. The method as claimed in claim 1 5, wherein the fluid pathway is a catheter. 

1 7. The method as claimed in claim 1 5, wherein the extracorporeal dialyzer consists of a hollow f foer membrane having 
a separation limitation of about 2,000 to about 10,000 daltons. 



8 



» -J 

EP0980685A2 




9 



EP0 980 685 A2 




10 



EP0 980 685 A2 




11 



EP 0980 685 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 99 11 1071 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document wflh indication, where appropriate, 
of relevant passages 


Relevant 

to claim 


CLASSIFICATION OF THE 
APPLICATION (InLCLB) 


x 

A 
E 


WO 97 47337 A (A.S.A. SANGYO CO) 
18 December 1997 (1997-12-18) 

* abstract * 

-& EP 0 928 615 A (A.S.A. SANGYO CO) 
14 July 1999 (1999-07-14) 


1-3,6, 

9-11, 

14-17 

7 


A61M1/28 


Y 


US 5 436 232 A (FORSTER, H. ET AL) 
25 July 1995 (1995-07-25) 

* the whole document * 

* especially column 1, lines 31-53; column 
2, lines 3-6, 31-51; claims * 3,6,3,16 


1,2,9, 
10,15-17 




Y 


EP 0 207 676 A (FISONS PLC) 
7 January 1987 (1987-01-07) 

* abstract * 

* page 2, line 16 - line 21 * 

* page 3, line 16 - line 20 * 

* page 36; claims 1-3 * 

US 4 339 433 A (KARTINOS. N.J. ET AL.) 
13 July 1982 (1982-07-13) 

* abstract * 

* column 1, line 6 - line 10 * 

* column 2, line 58 - line 65; claim 1 * 


1,2,9, 
10,15-17 




y 


1,2,9, 


TECHNICAL FIELDS 
SEARCHED (lnt.CL6) 




10,15-17 


A61M 


Y 


US 4 604 379 A (TWARDOWSKU, Z.J. ET AL.) 
5 August 1986 (1986-08-05) 

* the whole document * 

* especially column 2, lines 7-14, 39-42 * 

-/-- 


1,9, 
15-17 




The present search report has been drawn up for all claims 







Ptacad March 

VIENNA 



Ddadcomptofcond tha March 

21 October 1999 



Ludwig 



CATEGORY OF CfTEO DOCUMENTS 

X : particularly raJavant tf takan atona 

Y : particularly ralavant if oorrMnad wKh another 

document of tha a 
A '. taohno logical background 

O : 
P: 



T : thaory of prinofcJa undaftying tha invention 
E : aarliar paiant document, but pubaahad cm, or 



& ; fnarnbar of tha ■ 



a patent fajrofy, 



2 



EP 0 980 685 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 99 11 1971 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Caation of document with irafcation, where appropriate, 
of relevant c 



Relevant 
to claim 



CLASSRCATION OP THE 
APPLICATION (rnta.6) 



D,A 



US 4 618 343 A (POLASCHEGG, H.-D.) 
21 October 1986 (1986-10-21) 

* the whole document * 

* especially column 4, lines 36-47; column 
5, lines 31-58; column 6, lines 29-35; 
column 7, lines 1-21, 33-43; column 8, 
lines 45-56; figure 1; claim 22 * 



US 4 338 19G A (KRAUS, M.A. ET AL) 
6 July 1982 (1982-97-06) 

* column E * 

* especially column 3, lines 49-68; column 
4, lines 23-37, 48, 49; figures 1, 3 ■ 

US 5 641 405 A (KESHAVIAH, P.R. ET AL.) 
24 June 1997 (1997-06-24) 

* column 4, line 17 - line 65; figure 4 * 



1,2,9, 
10,15-171 



3,7,11 
9,15-17 



9,15-17 



The present search report has been drawn up for al claims 



TECHNICAL FIELDS 
SEARCHED (tnLCt.6) 



Place of March 

VIENNA 



Gala of comptatjon cf tha March 

21 October 1999 



Eiarnner 

Ludwig 



CATEGORY OF CITED DOCUMENTS 

X : particularly rakvant if takan aiona 

Y : partieuiarry raiavant if oorrfcmad with another 

cteoumant erf tha aama category 
A : technological background 
O : non-wntten dleetoeure 
P: 



T : theory or prinekto underlying tha invention 
E : earOftr palant document, but pubSahadon.or 

after tha Wng data 
D : decuman! cited fat tha application 



& : mambar of tha aama patent Um#y, ccneeoomfing 



3 



EP 0 980 685 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 1871 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

21-10-1999 



Patent document 
cited in search report 


Publication 
date 


Patent famiy 
memberfs) 


Publication 
date 


WO 9747337 


A 


18-12-1997 


JP 

Mr 


9327511 A 


22-12-1997 








AU 


2979997 A 


07-01-1998 








EP 


0928615 A 


14-07-1999 


lie 5436232 


A 

n 


25-07-1995 


nunc 






EP 207676 


A 


07-01-1987 


AT 


106419 T 


15-06-1994 








All 


DUnUOU D 


01-03-1990 








AU 


5881186 A 


24-12-1986 








DE 


3689863 D 


07-07-1994 








ut 


3£AOft£3 T 


05-01-1995 








UK 


COOOOO A 










CT 




23-12-1986 








ID 




06-11-1996 








ID 




21-02-1996 








JP 


62048701 A 


03-03-1987 








NO 


862449 A t B f 


23-12-1986 


US 4339433 


A 


13-87-1982 


NONE 






US 4604379 


A 


05-08-1986 


CA 


1247006 A 


20-12-1988 








OK 


74586 A 


17-02-1986 








EP 


9183788 A 


11-06-1986 








JP 


61502464 T 


30-10-1986 








W0 


8600229 A 


16-01-1986 








ZA 


8504254 A 


29-01-1986 


US 4618343 


A 


21-10-1986 


DE 


3333362 A 


04-04-1985 








EP 


0149001 A 


24-07-1985 








JP 


60150758 A 


08-08-1985 


US 4338190 


A 


06-07-1982 


IL 


49031 A 


30-11-1979 








JP 


52115598 A 


28-09-1977 


US 5641405 


A 


24-06-1997 


AU 


688062 B 


05-03-1998 








AU 


2763195 A 


15-91-1996 








CA 


2167276 A 


28-12-1995 








EP 


0714312 A 


05-06-1996 








JP 


9501862 T 


25-02-1997 








WO 


9535124 A 


28-12-1995 





Si For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



4 



